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CHIPSET WITH LPC INTERFACE AND
DATA ACCESSING TIME ADAPTING
FUNCTION

FIELD OF THE INVENTION

The present invention relates to a chipset with LPC
interface, especially to a chipset with LPC interface and data
accessing time adapting function.

BACKGROUND OF THE INVENTION

The conventional ISA (Industry Standard Architecture)
interface becomes obsolete and insuificient as the require-
ment of transmission bandwidth becomes more demanding.
The ISA 1nterface has low operation clock rate and high pin
counts (such as 60 pins) as compared with other advanced
interface. Therefore, the peripheral connected to ISA slot has
larger area and small data bandwidth. To overcome this
problem, a new interface, namely, LPC (low pin counts)
interface 1s developed. The LPC interface has higher clock
rate of 33 MHz and smaller pin counts (below 10 pins).
Therefore, the adaptor card and slot for LPC interface have
compact size and lower price.

On the other hand, there are still many low-speed periph-
erals connected to computer through ISA interface. FIG. 1
shows a conventional controller chip to solve this problem.
The controller chip 10 comprises an ISA master controller
12 and an LPC master controller 16. The ISA master
controller 12 controls a plurality of ISA devices such as a
first ISA device 142 to an M, ISA device 148 through an
ISA bus 125. The LPC master controller 16 controls a
plurality of LPC devices such as a first LPC device 182 to
an N_, LPC device 188 through an LPC bus 165. However,
in this scheme, both ISA master controller 12 and LPC
master controller 16 are required. The extra pin count
imposes difficulty to chip design and motherboard layout.

FIG. 2 shows the block diagram of an improved controller
chip 20. The controller chip 20 comprises an LPC master
controller 22 controlling a plurality of LPC devices such as
a first LPC device 282 to an N, LPC device 288 through an
LPC bus 225. The system further comprises a super 1/0 chip
24 to control ISA devices with lower clock rate, which
include a first ISA device 266 to an M, ISA device 268. The
super I/O chip 24 comprises an LPC slave controller 242
connecting to the LPC master controller 22 through the LPC
bus 225. The super 1I/0O chip 24 further comprises a plurality
of ISA controlling logic units including a first ISA control-
ling logic unit 246 to an M, ISA controlling logic unit 248
in order to control the first ISA device 266 to the M, ISA
device 268, respectively. Every one of the ISA controlling
logic units 1s connected to the LPC slave controller 242
through an LPC/ISA bridge 244. The LPC/ISA bridge 244 1s
functioned to adapt the signals in LPC format from the LPC
master controller 22 into ISA format.

The LPC bus 1s generally operated at 33 MHz, which 1s
much higher than 8§ MHz cock rate of the ISA bus.
Therefore, the data accessing time 1 LPC interface speci-
fication such as accessing time for I/O read, I/O write,
memory read, memory write, DMA (direct memory access)
read/write may be shorter than the data accessing time in
ISA interface specification. The cycle numbers of wait state
of the signals in LPC format should be prolonged when the
signals 1n LPC format are adapted into ISA format.
Therefore, the adapted ISA data has more clock cycles than
the original LPC data. However, low-speed peripherals such
as printer and disk driver need more clocks for data
fransmission, 1t would have transmission problem when the
clock cycle number 1s not sufficient. Moreover, the trans-
mission efficiency i1s degraded when the cycle number is
€XCESSIVE.
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2
SUMMARY OF THE INVENTION

It 15 an object of the present invention to provide a chipset
with LPC interface and data accessing time adapting
function, wherein a data accessing time adjuster 1s provided
in the LPC/ISA bridge of the inventive chipset. The data
accessing time adjuster adjust accessing time 1n view of
particular ISA or LPC devices.

It 1s another object of the present invention to provide a
chipset with LPC interface and data accessing time adapting
function, wherein the data accessing time adjuster comprises

a register to record the required time of accessing operation
for the ISA or LPC device.

It 1s still another object of the present invention to provide
a chipset with LPC interface and data accessing time adapt-
ing function, wherein numbers of wait state cycles 1s added
in the accessing operation to control the accessing time.

It 1s still another object of the present invention to provide
a chipset with LPC interface and data accessing time adapt-
ing function, wherein a counter 1s provided to control the
accessing time.

The various objects and advantages of the present mnven-
tion will be more readily understood from the following
detailed description when read in conjunction with the
appended drawing, 1n which:

BRIEF DESCRIPTION OF DRAWING

FIG. 1 shows a block diagram of a conventional controller
chip;

FIG. 2 shows a block diagram of another conventional
controller chip;

FIG. 3 shows a block diagram of the chipset with LPC
interface according to a preferred embodiment of the present
mvention;

FIG. 4 shows a block diagram of the chipset with LPC

interface according to another preferred embodiment of the
present 1nvention;

FIG. 5 shows a timing diagram of DMA read operation
according to a preferred embodiment of the present mnven-
tion;

FIG. 6 shows a timing diagram of DMA write operation
according to a preferred embodiment of the present mven-
tion;

FIG. 7 shows a timing diagram of I/O read operation
according to a preferred embodiment of the present mven-
tion;

FIG. 8 shows a timing diagram of I/O write operation
according to a preferred embodiment of the present mnven-
tion;

FIG. 9 shows a timing diagram of memory read operation
according to a preferred embodiment of the present mnven-
tion; and

FIG. 10 shows a timing diagram of memory write opera-

tion according to a preferred embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 3 shows the block diagram of the chipset with LPC
interface according to the first preferred embodiment of the
present invention. The main controller 30 comprises an LPC
master controller 32 controlling a plurality of LPC devices
such as a first LPC device 382 to an N, LPC device 388
through an LPC bus 325. The main controller 30 connected
to a plurality of ISA devices including a first ISA device 366
to an M, ISA device 368 through an inventive chip 34.

The chip 34 comprises at least an LPC slave controller
342, an LPC/ISA bridge 344, a plurality of ISA controlling
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logic units and a data accessing time adjuster 345. The LPC
slave controller 34 1s connected to the LPC master controller

32 through the LPC bus 325. The LPC/ISA bridge 344 1s
connected to the LLPC slave controller 342 and functioned to

adapt the signals 1n LPC format mto ISA format. The
LPC/ISA bridge 344 1s further connected to the plurality of
ISA controlling logic units mcluding a first ISA controlling
logic unit 346 to an M,, ISA controlling logic unit 348 1n
order to control the first ISA device 366 to the M., ISA
device 368, respectively. The data accessing time adjuster
345 can automatically control the accessing time according,
to bandwidth requirement of the ISA device.

The data accessing time adjuster 345 further comprises a
register (not shown) to record a specific time for accessing
process of an ISA device. After the LPC/ISA bridge 344
decodes a data in LPC format from the LPC slave controller
342, the data accessing time adjuster 345 1dentifies the ISA
device to be accessed 1n view of the accessing command and
operation contained i1n the decoded data. Therefore, the
accessing time for the ISA device can be optimally assigned

to the ISA device.

Moreover, the register can be stored with predetermined
cycle number of wait state for specific ISA devices. When
the LPC/ISA bridge 344 decodes a data in LPC format from
the LPC slave controller 342, the data accessing time
adjuster 345 1dentifies the ISA device and applies suitable
cycles of wait state to the decoded data to prolong data
accessing time.

The data accessing time adjuster 345 preferably com-
prises a counter (not shown) to count cycle number and a
register (not shown) to record a specific numeric number
corresponding to the accessing process of an ISA device.
After the data accessing time adjuster 345 acquires a
numeric number corresponding to the accessing process of
an ISA device, the wait state lasting time 1s determined by
the counter counting increasingly from a starting number
such as zero and until the counting number being the
numeric number. Alternatively, the wait state lasting time 1s
determined by the counter counting decreasingly from the
numeric number until the counting number 1s zero.

FIG. 4 shows the block diagram of the chipset with LPC
interface according to another preferred embodiment of the
present invention. The main controller 30 further comprises
a plurality of LPC controlling logic units including a first
LPC controlling logic unit 347 to an N,, LPC controlling
logic unit 349 1n order to control the first LPC device 382 to
the N, ISA device 388, respectively. The LPC controlling
logic units are connected to the LPC slave controller 342 and
the data accessing time adjuster 345. More particularly, the
LPC controlling logic units receive data from the LPC
master controller 32 through the LPC bus 325 and the LPC
slave controller 342. The data accessing time adjuster 345
can also adjust the cycle number for accessing the LPC
controlling logic units, whereby the data integrity and trans-
mission efficiency can be ensured.

In above preferred embodiments, the LPC master con-
troller 32 can be 1ntegrated into one of a north bridge chip
and a south bridge chip. Moreover, the main controller 30
can be one of a north bridge chip and a south bridge chip.
The register of the data accessing time adjuster 345 1s a
programmable memory such that the main controller 30 can
be adapted for ISA devices of various manufacturers.
Moreover, the data accessing time adjuster 345 can be a state
controller to automatically adjust the lasting time of wait
state and prolonging data accessing time.

FIGS. 5 to 10 show the timing diagram of DMA read,
DMA write, I/O read, I/O write, memory read and memory
write operation according to the first preferred embodiment
of the present invention. In the present invention, the data
transmission scheme can be one of DMA read, DMA write,
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I/0 read, I/O write, memory read and memory write opera-
tion. FIG. § shows the timing diagram of DMA read,
wherein a data 1s read from a memory and written to a
designated I/O device (such as an ISA device). The LPC
master controller 32 firstly i1ssues an LFRAME control
signal indicating the onset of the read/write cycle for an LPC
bus. The LPC/ISA bridge 344 decodes a data signal (from
the LAD [3:0] signal lines) in LPC format from the LPC
slave controller 342 and recognizes the beginning of access-
ing operation (start, ), communicate cycle type and direc-
tion for cycle (CYCTYPE+DIR) being DMA read (8),
accessing channel being channel 3 (3), and data size being
8 bit (0). The DMA read signal (DMAR) then rises and lasts
for two clocks (LCLK) and the LAD [3:0] signal lines
transmit data (9, 0) at this two clocks simultaneously.
Afterward, the bus is turning control over (Turn-Around) to
the designated I/O device by two clocks (f) and the trans-
mission signal NIOW of the designated I/O device continues
for 7 clocks. In LPC specification, the time for turning-
around 1s 2 clocks and the time for SYNC signal 1s 1 clock
for DMA read. The wait time 1s msuificient for the desig-
nated I/O device as can be manifest to the length of the
NIOW signal (7 cycles). Therefore, four clock cycles of wait
state (§) are added to the data signal (LAD [3:0]) to prolong
the transmiting time (5) for the designated I/O device. The
sum of the time for turing-around and the wait time 1is
compatible with the NIOW signal to ensure successtul data
transmission. Afterward, the read cycle 1s ended on the LAD
[3:0] lines with a tuning-around (f).

FIG. 6 shows the timing diagram of DMA write, wherein
a data 1s read from a designated I/O device and written to a
memory. As shown 1n this figure, the LPC master controller
32 firstly 1ssues an LFRAME control signal indicating the
onset of the read/write cycle for an LPC bus. The LPC/ISA
bridge 344 decodes a data signal (from the LAD [ 3:0] signal
lines) in LPC format from the LPC slave controller 342 and
recognizes the beginning of accessing operation (start, 0),
CYCTYPE+DIR being DMA write (a), accessing channel
being channel § (§), and data size being 16 bit (1).
Afterward, the bus 1s turing-around to the designated I/0
device by two clocks (f) and the transmission signal NIOR
of the designated I/O device continues for 3 clocks. The
DMA write signal (DMAW) rises after read operation from
the designated I/O device 1s finished (end of the transmission
signal NIOR). The signal lines LAD [3:0] transmit data (2,

0) and (a, 0) after an SYNC signal (9), then the read cycle
is ended with a turning-around (f).

In this case, the read operation from the designated 1/0
device requires 3 clock cycles. The DMA read operation for
16 bit data requires 4 clocks (2 clocks for turning-around and
2 clocks for SYNC) in LPC specification. The period of 4
clocks 1s sufficient for the data transmission of the desig-
nated I/O device and no extra wait state 1s required. More
particularly, the counter (ACCT) begins counting at one
clock before the turning-around (f) and begins at numeric of
2 1n decreasing fashion. The counting 1s decreased to zero
just before the data transmission of the designated I/0O
device. Therefore, no extra wait state 1s required.

FIG. 7 shows the timing diagram of I/O read according to
a preferred embodiment of the present invention. The LPC
master controller 32 firstly i1ssues an LFRAME control
signal indicating the onset of the read/write cycle for an LPC
bus. The LPC/ISA bridge 344 decodes a data signal (LAD
3:0]) in LPC format from the LPC slave controller 342 and
recognizes the beginning of accessing operation (0),
CYCTYPE+DIR being I/0 read (0), accessing address being
002f. Afterward, the bus 1s turning-around to the designated
[/O device by two clocks (f) and the transmission signal
NIOR of the designated I/O device continues for 4 clocks.
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The I/O read operation requires 3 clocks (2 clocks for
turning-around and 1 clocks for SYNC) in LPC specifica-
tion. Therefore, an extra wait state (§) of 1 clock cycle is
required. More particularly, the counter ACCT begins count-
ing at one clock before turning-around (f) and begins at
numeric of 3 1n decreasing fashion. The counting 1is
decreased to zero just before the data transmission of the
designated I/O device 1n case that an extra wait state of 1
clock cycle is appended. The LAD [ 3:0] signal lines transmit
data (c, 3), and then the read cycle is ended with a turning-

around (f).

FIG. 8 shows the timing diagram of I/O write according,
to a preferred embodiment of the present invention. The
designated I/O device requires accessing time of 4 clocks.
Nevertheless, the I/O write operation requires 3 clocks (2
clocks for turning-around and 1 clock for SYNC) in LPC
specification. Therefore, an extra wait state (5) of 1 clock
cycle 1s required. More particularly, the counter ACCT
begins counting at one clock before turning-around (f) and
begins at numeric of 3 in decreasing fashion. The counting,
1s decreased to zero just before the data transmission of the
designated I/O device 1n case that an extra wait state of 1
clock cycle 1s appended.

FIGS. 9 and 10 show the timing diagram of memory read
and memory write operation according to a preferred
embodiment of the present invention. The memory read/
write operation requires accessing time of 7 clocks.
Nevertheless, the memory read/write operation requires 3
clocks (2 clocks for turning-around and 1 clock for SYNC)
in LPC specification. Therefore, an extra wait state (5) of 4
clocks 1s required. More particularly, the counter ACCT
begins counting at one clock before turning-around (f) and
begins at numeric of 6 1n decreasing fashion. The counting,
1s decreased to zero just before the data transmission of the
memory read/write operation 1n case that an extra wait state
of 4 clocks 1s appended.

To sum up, the present invention provides a chipset with
LPC interface and data accessing time adapting function,
wherein a data accessing time adjuster 1s provided in the
LPC/ISA bridge of the inventive chipset. The data accessing
time adjuster adjust the data accessing time 1 view of
particular ISA devices, whereby the data can be efficiently
and correctly transmitted.

Although the present invention has been described with
reference to the preferred embodiment thereof, 1t will be
understood that the mvention 1s not limited to the details
thereof. Various substitutions and modifications have sug-
gested 1n the foregoing description, and other will occur to
those of ordinary skill in the art. Therefore, all such substi-
tutions and modifications are intended to be embraced
within the scope of the invention as defined i1n the appended
claims.

We claim:

1. A chipset with LPC interface and data accessing time
adapting function, comprising:

a slave controller with a first interface and connected to a
master controller with said first interface 1n a main
controller;

a first/second interface bridge connected to said slave
controller with said first interface and functioned to

convert a data 1 specification of said first interface to
a data 1n specification of a second interface;
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a plurality of logic control units with said second
interface, said logic control units connected to said
first/second 1nterface bridge and controlling corre-
sponding devices with said second interface;

a data accessing time adjuster connected to said first/
second 1nterface bridge and adjusting time of accessing
operation for a device with said second interface.

2. The chipset with LPC interface as 1n claim 1, wherein

said first interface 1s an LPC interface.

3. The chipset with LPC interface as in claim 1, wherein

said second interface 1s an ISA 1nterface.

4. The chipset with LPC interface as in claim 1, wherein

said main controller can be one of a north bridge chip and

a south bridge chip.
5. The chipset with LPC interface as in claim 1, wherein

said data accessing time adjuster further comprises a register
to record said time of accessing operation for said device
with said second interface.

6. The chipset with LPC interface as in claim 5, wherein
said accessing operation can be one of the DMA read, DMA
write, I/O read, I/O write, memory read, memory write
operation and the combination thereof.

7. The chipset with LPC interface as in claim 5, wherein
said register for recording said time of accessing operation
for said device with said second interface 1s programmable.

8. The chipset with LPC interface as in claim 1, wherein
said data accessing time adjuster inserts a number of clock
cycles of wait state to change said time of accessing opera-
tion for said device with said second interface.

9. The chipset with LPC mterface as in claim 8, wherein
said data accessing time adjuster further comprises a register
to record said number of clock cycles of wait state of
accessing operation for said device with said second inter-
face.

10. The chipset with LPC interface as in claim 9, wherein
said recorder for recording said number of clock cycles of
wait state 1s programmable.

11. The chipset with LPC interface as in claim 1, wherein
said data accessing time adjuster further comprises a counter
to control said number of clock cycles of accessing opera-
tion for said device with said second interface.

12. The chipset with LPC interface as in claim 11, wherein
said data accessing time adjuster further comprises a register
to record a numeric corresponding to accessing operation for
said device with said second interface.

13. The chipset with LPC interface as i claim 12,
wherein said register for recording said numeric correspond-
ing to accessing operation for said device with said second
interface 1s programmable.

14. The chipset with LPC interface as in claim 1, wherein
said data accessing time adjuster 1s a state controller.

15. The chipset with LPC interface as in claim 1, further
comprises at least one logic control units with said first
interface, said logic control units with said first interface
connected to said slave controller with said first interface
and controlling corresponding devices with said first iter-
face.

16. The chipset with LPC interface as i claim 15,
wherein said logic control units with said first interface are
connected to said data accessing time adjuster and said data
accessing time adjuster adjusting said time of accessing,
operation for said device with said first interface.
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